The implications of the intertemporal state adjustment model (ISAM) are evaluated. The ISAM accounts for the effect of current purchases on future utility through a state variable that can either reflect habit formation or inventory holding. The model is shown to be forward looking with purchases depending upon beginning-of-the period state variable as well as the present discounted value of future user costs of the state variable. In this way, the model accounts for the speculative motive for inventory holding. The myopic state adjustment model, which depends on the beginning-of-the period state variable and current price, is a special case of ISAM when the discount rate is zero. Other special cases of the ISAM are identified and alternative representations of it for empirical analysis are presented.
Introduction
There is a large literature on inventories and consumer behavior, but virtually all studies assume utility depends only on consumption and not beginning-of theperiod inventories 1 . Making the current period utility function dependent on inventories is in the spirit of the classic approach of Houthakker and Taylor [2] and Phlips [3] , who developed empirically tractable models that allowed one to investigate whether demand exhibits habit formation or durable demand. Their modeling approach specified utility as a function of both purchases of the good and a state variable. If the state variable exhibits habit formation, then the marginal utility of consumption would increase as the state variable increases; on the other hand, if the state variable exhibits predominately durable behavior then the marginal utility of consumption would decrease as the state variable increa- 1 See, for example, Hendel and Nevo [1] for an up-dated review. ses.
The main problem with the myopic state adjustment model is that it does not account for the speculative motive for inventory holding. In particular, no provision is made for the influence of anticipated capital gains (losses) from holding the stock. Moreover, if the consumer is forward looking, he will take into account the effect of purchases on future marginal utility. Also with inventory behavior, consumer purchases can differ from consumption. Thus, an intertemporal version of the state adjustment model is necessary to accommodate these features and to extend the myopic state adjustment model to a model amenable to empirical specification and analysis. The purpose of this note is to extend the model to its intertemporal version and show how it accounts for both demand with habit formation and stock holding.
The Model
The consumer is assumed to maximize the present discounted value of future utility subject to an intertemporal budget constraint and the equation of motion defining how inventories change over time. The utility function for period t is ( ) ( ) w is the present discounted of wealth at time t, β is the one period discount rate, and j p is price of the good, with the price of the composite good taken to be unity The Lagrangian function for maximizing utility subject to the budget constraint is
The first-order conditions are:
Following Becker et al [5] , assume that the consumer takes the marginal utility of wealth, λ , as constant 3 . With λ taken as constant, we can substitute (1) into (3) and use (5) to obtain: 
where subscripts denote first-order partial derivatives.
The comparative statics of this relationship can be ascertained through differentiating the first-order conditions (6) . For simplicity, assume the utility function is quadratic:
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where for convenience the linear terms (which produce constant derivatives) have been omitted. Taking derivatives of (7), substituting into (6), and combining like terms in t s results in the expression: 
The solution in terms of 
Evaluation of the Model
Proposition 1.
The solution to the second-order state adjustment Equation (9) 
λ < −
Proof:
Rewrite (9) as follows:
where L is the lag operator and
implying that λ < − Note that ( ) ( )
Upon substituting for (13), rearranging terms, and substituting into (12) we obtain ( )( The intertemporal state adjustment model is: Proof:
Substitute Equation (11) into Equation (5) and combine like terms to obtain result.
Proposition 3.
The myopic, static state adjustment model
results as a special case of the intertemporal adjustment model, Equation (14), if the discount rate 0. β = Proof: Using Equation (5) in Equation (6) with the quadratic utility function (7) when 0 β = yields the desired result for Proof: (14) and use the fact that
In this special case, we have the model of Becker et al [5] . However, now we When the depreciation rate 1 δ = , Equation (9) becomes
Proof: (9) and we immediately obtain the result. Therefore, we see directly how the model becomes identical to that of Becker et al [5] , but as in Proposition 4 the parameter θ could be positive or negative to reflect either habit formation or durable good behavior.
Discussion
The intertemporal state adjustment model, which is forward looking, produces a much different specification of demand than the static, myopic model. In particular, the intertemporal demand model, Equation (14), from Proposition 2 shows that demand depends on future expected prices, the user cost of capital, and beginning-of-the period state level. In contrast, the static model, Equation (15), only depends on current period price and the beginning-of-the period state level.
Therefore, in contrast to the myopic model, the intertemporal model accounts for the speculative motive in stock holding.
Long-run effects of the intertemporal state adjustment model can be computed either using Equation (11) with Equation (14), or directly using (9) and (14). From Equation (9), the long-run price derivative of the state variable is ( ) ( )
where asterisks denote long-run steady-state levels. In contrast, the short-run effect, with steady-state price changes, is just the numerator of (18). This means, as is the case with myopic model, long-run effects exceed (are less than) shortrun effects as habit formation (inventory) behavior dominates. That is, when 0 θ > , long-run price effects are larger in absolute value than short-run price effects; when 0, θ < long-run price effects are smaller in absolute value than shortrun price effects.
An alternative representation of the intertemporal state adjustment model that may also be more useful for econometric analysis can be obtained by multiplying both sides of Equation (9) [7] for alternative approaches to selecting instrumental variables.
Conclusion
In contrast to the myopic state adjustment model, the intertemporal state adjustment model produces a forward-looking demand specification. Demand for the good in question can be characterized by Equation (10), Equation (14), or Equation (19). As shown in Equation (10), the static state adjustment model should be extended to include end-of-the period state variable and the price variable should be the user-cost variable, which includes the impact of both current and future (expected) price on demand. Equation (14) is the solution to this equation, expressing demand as a function of future expected user-cost variables on demand, conditioned on the beginning-of-the period state variable. Equation (19) shows that the demand equation of Becker et al. [5] needs to be extended to include both current and lagged user-cost variables. Estimation is feasible for such a model but more complicated than myopic state adjustment model. As in the myopic state adjustment model, the intertemporal model has the advantage to distinguish habit formation from stock adjustment such as might arise from inventory holding. The intertemporal state adjustment model properly accounts for the speculative motive and other forward looking behavior for inventory holding which are absent in the myopic state adjustment model.
